Studies of myocardial protection in the immature heart. II. Evidence for importance of amino acid metabolism in tolerance to ischemia.
This study tests the importance of amino acid transamination in determining the tolerance of immature hearts to ischemic damage. Amino acid transamination was inhibited metabolically by pretreatment with aminooxyacetic acid. The aminooxyacetic acid dose and duration were determined by incubating in vitro tissue homogenate and showing that an 8 mmol/L AOA dose for 5 minutes blocked 90% of alanine aminotransferase and aspartate aminotransferase activity. Control studies in nonischemic hearts showed that coronary perfusion with aminooxyacetic acid for 5 minutes did not impair myocardial performance. In contrast, pretreatment of immature puppies with aminooxyacetic acid severely impaired recovery after 45 minutes of normothermic global ischemia (30% versus 85% recovery in untreated hearts, p less than 0.05). Biochemical analyses of hearts undergoing ischemia showed aminooxyacetic acid to limit lactate production, impair glutamate utilization, prevent alanine production, and limit succinate accumulation (p less than 0.05). These data suggest that amino acid transamination is an important adaptive process in the immature heart that improves its resistance to ischemic damage.